"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020 


‘ts NEY SUAS RE ay Ch ee See th Sess Aue BE ; roteaaa 


Ere. eR 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


2 DEPRONED FOR Ree ries ea en CIA-RDP86- sate ah ooh et 3 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-0051 


SST Hifs Rigs BEG EOS Hee peleite SH Fis RATT SURAT? BUS Sevres Ent BRAS ENLACES EE) 


x 


ree 


after tha spcmarsnce ot 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


/2001 CIA-RDP86-00513 


peeiasey SrA ee Sac weeaN CARE eR alae SS 


ia 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3 


ACE BEM ET So? SCH 30d WARE EAPILE Bie ERED ree a eee ee cE Re eee iat eS RES ES Se A Sd Ss NT Fa een meee a PE 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


CIA-RDP86-00513R001962620020-3 


03/15/2001 


"APPROVED FOR RELEASE 


A cecond-ordear ALD 168 


ata be takan i 


ak 


PEGIEL prac wore ~~ — 


CIA-RDP86-00513R001962620020-3" 


03/15/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RD 


SMa FED A BC SPEIRS TEA EERE ALD BIS TOY saat Sa [SES 
Sie tke Tr se tag Pe : 


Serenade 


ses 


& 


2 


ite 


RORae 


eee ee Oe wz “a FO Ow “Test <= = SS FI mar 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


"APPROVED FOR RELEASE: 03/15/2001 CLA RDESO: 00513R001962620020- 3 


SSTSMUAT UT DARIEN WCE AMIE Dik Hey MASS ae DC TNSZ cea Ee a es Rete eaed 


it PEER Rap EES SAEZ het OES SS ee SEES ee 


AVEN, 0.A.; DVORETSKIY, V.M,; DOMANITSKIY, S.M.; ZALMANZON, L.A.; 
KRASSOV, I.M.; KRUG, Ye.K.; TAL', A.A.; KHOKHLOV, V.A.; 
BULGAKOV, A.A.; DEMIDENKO, Ye.D.; BERNSHTEYN, S.i.; ,XEMLIYANOV....... 
\S.V.; LERNER, A.Ya.; MEYEROV, M.V.3 PEREL'MAN, I,I.. FITSKER, 
Tee CHELYUSTKIN, A.B.; ZHOZHIKASHVILI, V.A.; TL'IN, ViAs; 
AGEYKIN, D.I.; GUSHCHIN, Yu.V.; KATYS, G.P.; MEL'TTSER, L.V.; 
PARKHOMENKO, P.P.; MIKHAYLOV, N.N.; FITSNER, L.N.; PARKHOMENKO, 
P.P.; ROZENBLAT, M.A.; SOTSKOV, B.S.; VASIL'YEVA, N.P.; PRANGISHVILI , 
I.V.; POLONNIKOV, D.Yo.; VOROB'YEVA, T.M.; DEKABRUN, I.Ye, 


Work on the development of systems and principles of automatic 

control at the Institute of Automatic and Remote Control 

during 1939-1964. Avtom. i telem. 25 no. 6:807-851 Je '64. 
(MIRA 17:7) 


"APPROVED FOR RELEASE: 03/15/2001 "CIA-RDP86-00513R001962620020-3 


“APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3 


FI PSH HRRSETTER HER dns Ny an Se he hema t t aiken nos: ; 
as BA AE BAP sR SRA A ESS PACTS ti SACP LR REE ea ceea aero 


eRe 


AGGESSION NR: AP4041463 §/0103/64/025/006/0881/0886 y 


Monte 
AUTHOR: Yerel'yanov, S. V.; Taran, V. A. (Moscow) 


ie Stabilising variable-structure automatic-control system by inertial 
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- ABSTRACT: In the authors' previous works (referenced in the article), it was 

_ ghown that instead of using an error-signal derivative, the error signal may be 
transformed by an inertial (relaxation) unit, the time constant T of the unit being 
limited by stability and transient-response conditions. Shortening the time 

_ constant makes the system more sensitive to the variation of parameters of the 

correcting units. The limitations imposed on T can be alleviated by step-changing 
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. {the transfer factor of the inertial unit simultaneously with changing the system 
‘Structure. In the present article, another correction method is suggested for 
' desensitizing an automatic-control system. This method involves a step-changing 
of the time constant T of the inertial unit. The dynamics of a second-order free- 
Migrating system ig investigated. The domain of existence and the equation of 
- motion of the sliding mode are considered, as well as conditions of stability and 
aperiodic motion. The step-time-constant method is recommended for the case 
when l*AT>O (with high values of . ) is the fundamental limitation, For the 

| General case, a switching of both the gain and the inertial-unit time constant is 

: recommended. Orig. art. has: 3 figures and 34 formulas, 


Sie eee aan 


‘ ASSOCIATION: none 


‘SUBMITTED: 00 ENCL: 00 | 


NO REF SOV: 003 - OTHER: 000 


\ 


'SUB CODE: DP,. 16 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620020-3" 


"APPROVED FOR RELEASE: 03/15/2 = = 
Has pee Ee ieee oe eae pee SIRAERT EASES gs FSET . eae : so ead ahr de : 2 ° 2 © 2 : 2 2 ” ” : 


<f{ : : ; Sao eee Tae : 


¥ 


” 


— §/0020/64/154/006/1294/1296 


; AUTHORS: Petrov, B.N. (Academician); Yem@l'yanov, 8.V.; Utkin, Ver. . 


Enamel 
' 


: ACCESSION NR: AP4019965 


“| 
i 
-PITLE: Principle for designing Anvariant automatio control systems | 
with variable structure 


SOURCES AN SSSR, Doklady#, v. ish, no. 6, 1964, 1294-1296 : , 
a \ 
iTOPIO TAGS: automatio control, automatic control systen, variable | 

| Structure, snvariant control system, low order astatism, invariance ~ 


theory, mathematical determination 


{ : 

ABSTRACT: An attempt was made to make use of some properties of an 

-automatio control system with a varinble structure for assuring 4 
‘full reproducibility of the controlled coordinate of the manipulated 
‘variable. It was agsumed that the disturbance and manipulated 

' variables belong to a sufficiently wide class of functions - a class {|-~ 
of polynomials of any, but finite, degree of timet. The control 

‘principle should be formulated without a change in the disturbance 

| Or some internal coordinates of the objects. Suppose that the motion :-- 

| of an automatic control system in the domain G of an n-dimensional 
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lade» Ady C4 BFE constants, acl. It 18 supposed that the object's 
‘obntrol ts realized by an astatic controller with proportional feed=- | 
';pack. In that case, a, are values which are linearly dependent upon H 
Ke the coefficient of the controller's proportional feedback, 
Al Of = AG (0 + AG (4, oe ‘G0 = 3) Wlo)a (Oj ‘ Ke) : | 
. | ‘the domain U is defined by the relations Via oes i 
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: {The problem is'to synthesize the control principle in such a way that the dynamic 
. | properties of the system would change. only slightly with a change in a(t) and 
ib y(t) over the specified range. This was accomplished in this study by formue 
BILE @ control principle in'which a domain existed in the coordinate space - 
tL |1Kp_ Xy_ covcccce Ky wherein the motion does not depend upon the coefficients 
peated and b,(t). Inte is attained by cutting~in a passive filter(2)with local 
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ABSTRACT: Numerous papers have dealt in reeent yearo with variable-structure 
automAtic control systems in which the stcucture. and regulator parameters vary in 
accordarive with a chosen law as a tunction of the state o£ the system, Such 
systems (as‘well as those with discontinuously varying parameters) are capable of 
operating undet sliding conditions. The present paper davelops a general approach ! 
to the study of the, dynamics of systems with variable structural analysis of 1 
systems with infinitévamplificat ions and of relay systems developed by M. V. Meye< 
rov (Sintez struktur sistem avtomaticheskogo regulirovaniya vysokoy tochnosti, 
Fizmatgiz, 1959) and Ya, Z, Taypkin (Teoriya relevnykh sistem avtomaticheskogo 
ys Rostekhizdat, 1958) The authors discuss the choice of the 
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jatructure, the equations of motions of such systems under sliding conditions, the 
existence conditions for sliding operations, the independence of the sliding 
imotion of the systems on the parameters of the object, the use of switching phase- 
shift ing f£Liters, the transformation of the structure of the switching filters, thei 
‘conditions for the existence of the sliding operation of systems with variable 
“parameters containing switching filters, and the types of tcansient processes dure |! 
ting eliding operation, “Results show that the use of structural traneformat ion 
imothod s, based on the analogy between the systems with varlablo structure and relay ; 
isystems under sliding conditions, leads to a significantly simplified treatment of 
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TOPIC TAGS: automatic control theory, optimal automatic control, correlation func- 
tion, error correction, servomechanisn 


ABSTRACT: The authors consider the invariance of automatic regulation systems in the 
presence of perturbations which are specified specifically. The invariance condi- 
tions obtained on the bases of K(D) transforms are generalized to include the case of 
statistically specified perturbations. For stationary automatic control systems and 
stationary perturbations, the conditions of the K(D) transforms with respect to the 
perturbation turn out to be equivalent to the condition of K(D) transforms with re- 
spect to its correlation function. A new principle is proposed for constructing sys- 
tems that are invariant with respect to continuous functions of the control signal, 
:} and ensure the ‘absence jof a statistical error. It is shown that when using an open 
_|. cycle with variable étructure 14t 1s possible to duplicate withovt statistical errors 
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“Abstract 1. The article gives-a description ofa battery-type receiving set 
hy-V-1" circuit, 1.e. a radio set with 
a single-stage radio-frequency amplifier, a vacuum=tube type detector, 
ami a single-stage audio-frequency amplifier. The general design of 
the set and its wiring diagram are given; the mounting of the set, 
its component parts, the sources of power supply, and the method of 
tuning are described in detail. One circuit diagram, and 7 other dia- 
grams, illustrating certain details and the general view of some of 
the component parts, are also shown. 
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s/170/62/005/004/007/016 
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“f6. 1200 
AUTHORS: Yemel'tyanov, V. Ae, Zhavrid, G. P. 


A method of numerical solution of problems arising in 
optical investigations of axisymmetric inhomogeneities 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 5, no. 4, 1962, 64 - 70 


TEXT: A method is proposed for calculating the density distribution in 
axisymmetric gas flows from the interference speotra of the axisymmetrio 
bodies in the flows. If the density distribution is known, problems of 
heat- and mass exchange, heat conduction and aerodynamic forces can be 
solved. The calculation technique suggested allows quick and accyrate 
calculation of density distributions from the shift S(y,z)' of interference 
bands and the angles of deviation E(y,z) of light rays obtained from 
interferograms and schlieren photographs. The formulas used read 
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A method of numerical solution... B102/B104 
y avs : 
rn .E(). (7) 
0 (41) — 2% k y} bi (75) 
vent ; 
: “ ? : 
where Fr, = y/R = 41/2N (i = 1,2,...2N-1), y is the coordinate of the i 


entrance of the light ray into the inhomogeneity of radius R, r is the 
running coordinate, @% the density at the boundary of the inhomogeneity, 


k the Gladstone-Dale constant, and A the light wavelength. The reduction 
of the calculation time is due to the possible reduction of the number N 
of zones. The coefficients ‘ih and By are tabulated for N = 10. The 


applicability of the method was checked numerically and compared with 
experimental results. The agreement was satisfactory. Calculations 
wer@ oarrded out for N = 5, 10, 25, and 50) N = 80 40 only needed if 8(x) 
and E(r) display sudden changes. There are 1 figure, 3 tables, and 5 
references: 1 Soviet and 4 non-Soviet, The two references to English- 
language publications read as follows: F. Bennet et al. J. Appl. Phys. 
23, No. 4, 453, 1952; EB. F. Geirnee, J. Appl. Phys. 26, No. 7, 918, 1955. 
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ASSOCIATION :. Institut matamatiki 4 vychislitel'noy tekhniki AN BSSR &- 
' Minsk (Institute of Mathematiog and Computer Technique. 


4S BSSR, Minsk) 


SUBMITTED : July 15, 1961 
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aia erie | eicuminemet ge eT 
TITLE: On the possibility ef the interferometric Savedsigetion of 
gas inhomogeneities with shock-compression Senetty pietrtoe 
tion 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, es no. 1, 1963, 79-86 - 
TEXT: An investigation is made of the effect of a compression shock on /p 


the accuracy of the density determination in axially symmetric supersonic 
flows. The density g andthe displacement §: of the interference band 
are connected by the relation 


‘, NaI 
a. 
poe Ta S(ri). (1). oft 
‘ A compresaion shock Ag has the effect 7 “ ‘ . oe 
e(r, TO) bas a(r, ) ~ e(ry) = 2a sto,) Ne 
-where | . . 
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‘+ pehind a shook wave, in the base region behind the model and in the 


ae es rs ro, <0. o (the index ck denotes. shock). The density distributions JB 


boundary layer can be obtained:from the experimentally determined 
coefficients B(rys ry). There are 2 figures and 2 tables, 
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, Leotiror, Candidate of Technical: Sciences 


9 MT RTE s neg onal yeine: the Kéatutreatmont conditions of ‘pulverized material 
op owen DD oyolone. melting. furnaces... Beossaty a 
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oe (1963, 71 -.76 


; The= “authore- present: “a-*6talled- ~analysis- OF the- melting: process 
acea;—rhich;_hitherte,—have—been-very. little-investigated. 


hes “resul: 3- ‘of—the-first: “gtage—of-oé]loulation_investigations-of—— 


of the “heayetreutment oe the pulverized material. 

carried out on a MH-7 (t01-7) computer of the Computing Center of the Mos- 

kovakiy onorgetioheskiy inotitut (Moscow Yower Engineering Ins situte). 

Formulas are presentod for caloulating the various fuctors, uuch as tho 
novenen t of wolid paneroles in a curvilinvar gaa stream, dependence of the 
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Analyzing the heat-treatment conditions... 4004/4227 


-. particle flight time T on the particle sine, etc. The investigation 
< results are presented in the form of graphs. It is pointed out that this 
research work will be continued to show the significance of the various 


factors depending on the different ways of feeding the material into the 
__ cyclone furnace. There are 6. figures. 
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NR: APG024633 


AUTHOR: Skokov, I..V.; Yemel'yanov, V. A. 
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ORG: none 


TITLE: The use of multibeam interferometer for quantitative studies of axisymmetric 
inhomogeneities in rarefied gases 


SOURCE; Inzhenerno-fizichoskiy zhurnal, v, 11, no, 1, 1966, 3-9 
' TOPIC TAGS: multibeam interferometer, gas flow, rarefied gas, gas density 


ABSTRACT: A direct solution of the heat exchange problem during high speed (~5 km/sec) 
and high altitude (~120 km) flights is very difficult and thus it is of interest to develop diag- 
nostic methods of densities in rarefied gases (Knudsen parameter 2 0.01). ‘The author in- 
vestigates rarefied gas density distributions around an axisymmetric model. The method of 
calculations of gaseous nonuniformities corresponding to slip flow are developed and an ex- 
perimental device for the visualization of these events using multibeam interference is pre- 
sented, The interferogram processing yields various parameters of the flow discussed. The 
density field in front of a sphere and the shock wave distribution for a disk are obtained in the 
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case of a rarefied gas flow with M = 3.85 and Re = 75, The experimental data are in fair 
agreement with the values obtained by the method of electron beam scattering (Ivanov, A. V. 
DAN SSSR, 161, 315, 1965). Orig. art. has: 17 formulas, 1 table, and 3 figures. ~ 
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TITLE: Storage Bins for Conteiners with Materials Euitting [ - Rays 
(Kbranilishche dlya konteynerov Y- 4zluchatelyemt 


PERIODICAL: Atomnaya Energiye, 1957, Vol. 3, Nr 12, yp 565- 565 (USSR) 


ABSTRACT: The All-Union Scientific Research Institute for Hydraulic Engineering 
tie and Melioration constructed 4 storage bin for containers © the 

KV type to store materials emitting rays, especially Coo and 

with a total activity of sbout 100 mg-equiv of radium. 

The storage bin is made of iron plate and consists of two sections. 
The 40-cm-high lower section, the storage space proper, is equipped 
with a rotary device. The 60-cm-high upper section is filled with 
concrete, which protects ageinst radiation. An opening in the 
concrete layer, with a lO-cm diameter, makes possible the placing of 
containers upon the rotating 4ron plate. (There 4# one figure). 
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‘AUTHORS: Astapov, SeVes professor, Yemel!yanov» y.A., Candidate of 
Agricultural Sciences, Shishkov, KeNe» Candidate of Agri- 
cultural Sciences 
TITLE: An Experiment in Applying Radioactive Isotopes of Cobalt and 


Iodine in Meliorative Research (Opyt primeneniya radioaktiv- 
nykh izotopov kobal'ta i yoda Vv meliorativnykh issledovaniyakh) 


PERIODICAL: Gidrotekhnika 1 Melioratsiya, 1958) ff 2, pp 22-29 (USSR) 


ABSTRACT: The Pochvenno-meliorativnay® laboratoriya Vsesoyuznogo 
nauchno-issledovatel ' skoge inetitute gidrotekhniki 4 melio- 
ratsii (Soil Meliowative Laboratory of the All-Union Scien- 

tific Research Institute of Hydro-engineering and Melio- 
ration) in 1956 examined the aquatic and sub-soil properties 
of the Meshchersk lowlands, using the radioactive {isotopes 
C060 and 1131, Radioactive cobalt was used ao & gamma-radia- 
tor for determining, by radioscopy, the density and huminity 
of the soil. The radioactive dodine indicated, with the aid 
of "marked atoms", the pub-s0il water movement and the fil- 
tration properties of the soil. The gamma-radiation of these 

Card 1/2 isotopes were measured with the "STS-5" counter. 
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An Experiment in Applying Radioactive Isotopes of Cobalt and Iodine in 
Meliorative Research 


There are 3 tables, 4 graphs, 1 photo, 4 Soviet and 1 foreign 
(collective) references. 
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AUTHORS: Yemeltyanov, V. A+; Nesterov, V. Ye. 
—_=-- ere 


TITLE: Detection of Slow Neutrons by y-capture Radiation of 
Cadmium When Measuring the Humidity of the Soil-and Earth 
by Means of the Neutron Method (Detektirovaniye nedlennykh 
neytronov po zakhvatnomy y-izlucheniyu kadmiya pri izmere- 
niyakh vlazhnosti pochv i gruntov neytronnym metoton) 


PERIODICAL: Atomnaya energiya, 1959, Vol 6, Nr 55 PP 573 - 575 (USSB) 


ABSTRACT: Cylindrical holes of different depths are drilled- into each 
end of a lead cylinder (diameter 40 mm, height 210 nm); Into 
one of the two holes (depth 50 mm) a Po.Be-neutron source 


(1.108 neutrons/sec) is inserted. Into the other-“a halogen 
tube counter of the type STS-1 or STS-5, which can be soreened 
off by means of a cadmium plate of 0.5 mm thickness, is in- 
serted. Between the two internal ends of the holes 50 mm of 
lead are left. The pulses coming from the tube ‘counter are 
recorded by means of a battery radiometer (a reducer with 


tyratrons is connected). If the measuring head “described is 2 
inserted into a borehole, it is possible, from the intensity 
Card 1/3 of the y-radiation (measured both with and without cadmium 
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g0v/69-6-5-16/33 
Detection of Slow Neutrons by y-capture Radiation of Cadmium When 
Measuring the Humidity of the Soil and Earth by Means of the Neutron 
Method : 


plate) to determine the thermal neutron density at the place 
of measurement. This is possible because the cadmium ratio ‘is 
proportional to the thermal neutron density. The rasults ‘ob- 
tained by the field test were compared with those obtained by 
means of a boron proportional counter SNM=5~and a special - 
radiometer (tubes: 1K2P for cathode follower, amplifier, dis- 
criminator; tubes: MTKh-90 for scaler). The results obtained 
show satisfactory agreement. The fraction of the y-radiation 
originating immediately from the Po-Be-source ané after 
scattering was determined by replacing the Po-Be-source by a 


ca!>!-source of equal intensity, and thus measuring direct and 
scattered radiation. The measuring results hitherto obtatnet 
showthat n-n- and n-7-core sampling should be carried oat when- 
ever it ia intended to chek the humrdity-of sandy and loamy ‘soil 
and ground by means of the neutron method. The results ob- 
tained were discussed with Ye. . Petrov. 0. 1.Ffedodeyevs 
and VY. P. Izmaylov took part in measurements. There are 

Card 2/3 3 figures and 4 references. 
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YEAEL'YANOV, Valentin Aleksandrovich; KOKOSOV, 1.V., red.; POPOVA, 
8.M.;5 tekhn. re e ‘ : ie : . : 


{Gamma rays and neutrons 4n field investigations. for soil 

improvement purposes; theory and practice of the use of gar= 

ma-ray and neutron mothods}Gamma-luchi i neitrony V polevykh 

pochvenno-meliorativnykh {ssledovaniiakh; teoriia i praktika 

primeneniia gamma-luchevykh 4 neitronnykh motodov. Moskva, 

Gosatomizdat, 1962. ..221 Pp. (MIRA 15:12) 
(Gemma rays) (Neutrons)  (So41 research) | 
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"The Effect of the Mineralogical Couposition of the 3oi1 

on Neutron Moisture Mater Raadings" 

To be presented at the Symposium on the use of Radioisotopes 

in Soll-Plant Nutrition Studies, Bombay 26, Fetruary - 2 March 1962, 


All-Union Hydrotechnolo-y and Land Inprovement 
Research Institute, USSR. 
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PETROV, Yo.G., kand, sel'skokh, nauk; YEMEL'YANOV, v. eA, kand, sel'akokh., nauk 
\neee arnnceseeenegpes da 
Results and possibilities of using nuclear radiations ard 
radioactive tracers in hydraulic enginsering and irrigation and 
drainage investigations. Trudy VNIIGIN 38:5-12 '62, 
(MIRA 16:7) 
1. Vsosoyuznyy nauchno-issledovatel'skiy institut gidrotekhniki 
i melioratsii imeni AN. Kostyakova. 
(Hydraulic engineering—Research) 
(Radiology, Industrial) 
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Inproving the gamia-spectroscopic method for measuring soil 
density. Trudy VNIIGiM 38:28-38 '62. (MIRA 16:7) 


1. Vsesoyuanyy nauchno-issledovatel'skiy institut gidrotekhniki 
i melioratsii. 
(Gamma-ray spectrometry) 
(Soils--Density) 
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Field scaling radiometers for irrigation and drainage investigations. 
Trudy WNIIGIM 38:132=138 62, (MIRA 16:7) 


1, Vaesoyuznyy nauchno-issledovatel'skiy institut gidrotekhniki 
i melioratsii, 
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Neutron method for measuring soil moisture and its prospects, 
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‘ACCESSION NR: AP3007576- 0°... 8/0286/63/000/010/0037/0037 ie 
- AUTHOR: Yamel'yanov, Vs As; Beskin, Le fo. 1 SB: | 
; ‘TITLE: Neutron generator! : Class 21, to. 154623 oe | : ot | 
» SOURCE: Byul., izobret, 4 tovarny*kh znakov, no. 10; 1963, 37 . i: 
"morte TAGS: neutron generation, neutron generator, neutron, Alpha! 


“emission, beryllium target, Alpha particle, Alpha radiator, neutron 
~ radiation, Alpha emitter, neutron source. , =H 


tebe eee. 


| ‘cylinder with beryllium targets and a cylinder with an a~-emitter, 
-*-The two cylinders are arranged coaxially, To achieve pulsed 
' operation of the generator, the a-emitter cylinder {1s fixed and ai: : 
“movable cylindrical shield, with Openings along its generatrices, tad 
‘48 provided; the shield 1s located between the first two cylinders: ° 
'! "*" eoaxtally to them. ‘Orig. art.. has: 1 figure, ee 
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